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RECORD OF DECISION -
"DECLARATION

SITE NAME AND LOCATION

Avtex Fibers NPL Site = Operable Unit One
1169 Kendrick Lane L
Front Royal, Virginia

STATEMENT OF BASIS AND'PURPOSt

This decision document’ presents the selected remedial action
for the Avtex Fibers NPL Site « Operable Unit 1 in Front Royal,
virginia. The selected remedial "action has been developed in
accordance with CERCLA, as amended by SARA, and, to the extent
practicable, the National Contingency Plan. The attached index
identifies the items which comprise the administrative record upon
which the selection of the remedial’'action is based.

The State of Virginia coacyrs un the selected remedy.
DESCRIPTION OF THE SELECTED REMEDY |

This operable unit is the first of two operable units planned
to address contamination at the site. This operable unit addresses
ground water contamination and remediation of the contaminant plume.
As an interim remedial measure; this operable unit addresses dewater-
ing of viscose Basins 9, 16, and 11 (the source). The function of
this operable unit is to address ground water contamination caused
by leaching of fluids from Viscose Basins 9, 10, and 1l1; and, to re=-
duce further leaching of fluids from the basins while further bench
scale and treatability studies of the source are conducted., The
second operable unit will address source control and treatment.

The major components of the selected remedy include:

- the use of existing on-site pumping wells, numbers 1, 2 and
3 to pump and recover the contaminated ground water;

- installation of modified wells or extraction trenches in
Viscose Basins 9, 1¢, and 11 for dewatering operations;

- pumping and treatment of contaminated ground water and
basin }iquid in the existing on-site activated sludge
wastewater treatment plant following necessary upgrades,
modifications and construction of pretreatment units;

= periodic monitoring of on-site and off-site ground watet.
surface water, and basin fluids throughout the op aﬁ n
and maintenance; E,h u4209



placement of deed restrictions prohibiting the use of
ground water on the affected properties; .

DECLARATION

The selected remedy is protective of human health and the
environment, is expected to attain Federal and State requirsments
that ave applicable or relevant and appropriate to this remedial
action, and is cost-effective. This remedy satisfies the statu-
tory preference for remedies that employ treatment that reduces
toxicity, mobility, or volume as a principal element and utilizes
permanent solutions and alternative treatment -technologies to the
maximum extent practicable.

EPA believes that the recommended cperable unit one remedy
will remediate ground water contamination in the future. However,
hazardous substances will be present in ground water as long as
viscose basins 9, 19 and 11 (the sr-rce of the contamination) are
unremediated. Remediation of viscose basins will bhe addressed in
the second operable unit.

9/30/kt

Date ' 7 . _ /8 L. Laskowski
" Regional Administrator
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 REOORD OF DECISION
DECISION SUMYARY

I, Site Name, Location, and ‘beso:ig ion
. Avtex Fibers, Inc. is located at 1169 Kendrick Lane in Wa::en County,
E‘ront Royal, Virginia as shom in Eigure 1.

Scrap batches of viscose, zind, ‘and other wastes were disposed of in
23 unlined basins and/or landfilled nt the site over a period of 45 years

- (Figure 2).

Front Royal in located inf‘notthb:est virginia along the boundary of the
Valley and Ridge and Blue Ridge physiographic provinces.  The facility covers
approximately 440 acres. The facility ‘is bounded to the northwest and west by
the South Fork of the Shenandoah River and to the South, northwest, and east by

' residential areas. Approximately 1380 people live within one mile of the Site.

At the Avtex Fibers Site, the viscose basins are located on a relatively flat
terrace which is at an elevation of approximately 516 feet above mean sea level
(MSL). Immediately west of the viscose basins, toward the river, the ground
surface drops abruptly to approximately 490 feet above MSL. This elevation .
change establishes the limits of the 18¢ year floodpliin for the Shenandoah River.
The flood plain region is flat for approximately 1,000 feet. At the edge of the
flood plain region the grade descends approximately 20 feet to the river. The
normal pool level of the river is at 470 feet above MSL. ' The Shenandoah River is
the only major natural surface water body adjacent to the facility and is :
designated as a Class IV river by the Virginia State Water Control Board (SWCB).

The Avtex facility is located ‘.on river alluvial deposits of sand, sile,
clay, and meta-igneous cobbles. : These ‘surficial deposits are approximately 1¢ to
20 feet thick, as recorded from the installation of onsite monitoring wells. The
river deposits are underlain by the Martinsburg Formation. Locally, the formation
consists of massive and fractured greenish-gray shale with occasional void spaces
and stringers of silty sandstone., In general, the attitude of the formation beds
is nearly vertical withr geoclogic strike trending northeast-southwest.

The ground water Elow system is controlled by the bedding-plane E:actures.
parallel to the structural strike of the shale bedrock. The general direction of
ground water through the fractured shale {s from the Avtex facility toward the
southwest and the Shenandcah River. The groundwater migrating from the vicinity
of the viscose basins pushes past the Shenandoah River at depth and migrates

beneath Rivermount acres. 3 :

II. Site History and mfo:canent aativigx

The Avte¥ Fibers site has been. in operation since 194¢, when pme:ican

 viscose opened the plant for rayon production. Subsequently, the site was sold

to FMC Corporation in 1963, and to its present owner, Avtex Fibers, Inc., in
1976. Rayon fibers has been in constant production at the site since its opening;
polyester was made there between 1979 and 1977, and polypropylene has been

produced since 1985, ;o | AR30h 2tl
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The rayon-manufacturing process has not changed significantly during
the 48 years the plant has operated. The process has generated two major
byproducts which have been land disposed in on-site surface impoundments, These
byproducts are sodium cellulose xanthate-based viscose and zinc-hydroxide sludge.
Fly-ash (material from incinerator exhaust by air-pollution control devices) and
boiler house solids had been disposed in five other surface impoundments. The
practice of land disposing the viscose waste was ended in 1983. Since 1983, the
waste viscose has been routed dirsctly to the on-site wastewater treatment
plant.

In 1982, carbon disulfide, a constituent of the viscose waste, was
identified in ground water samples from residential wells (Rivermont Acres)
located across the Shenandoah River from Avtex. Due to this discovery, the
Virginia State Water Control Board requested that Avtex perform a ground water
investigation. In February 1983, Geraghty & Miller were retained by Avtex to
conduct such studies. .

As the result of the initial field investigation, Avtex implemented
interim remedial measures in 1983 and 1984 to address the identified contamina-
tion. The interim remedial measures included the purchase of 23 of the Rivermont
Acres subdivision properties on the west side of the Shenandoah River. Houses
in this subdivision had domestic wells which were affected by the identified
contamination. Avtex also initiated a ground water pumping and treatment progrdm
for purposes of contaminant recovery and contairment.

The Avtex Fibers Site was proposed for inclusion on the National
Priorities List (NPL) in October 1984. In August 1986, a Consent Order for the
conduct of the Remedial  Investigation/Feasibility Study (RI/FS) was signed by
Avtex Fibers and EPA. Field work defined in the RI/FS Work Plan was conducted
between May 1987 and January 1988. In January 1988, the consent order was
arended to include TMC Corporation as a respondent. The RI/FS reports were
released to the public on August 27, 1988.

I11I. Community Relations History

In 1983, following the release of the Avtex Fibers, Inc. consultants
(Geraghty & Miller) report, local officials from the SWCB, the Warren County
office of the Lord Fairfax Health and Planning District and the Town of Front
Royal held a public meeting. The meeting was well attended and many of the
citizens in attendance were Avtex amployees.

Since Avtex Fibers, Inc. purchased 23 of the 38 properties in Rivermont
Acres in 1983, citizen interest has diminished. Citizens who have retained
ownership of their properties remain very interested in sita related development,
and the Rivermont Acres Property Owners' Association continues to work to protect
the interests of its mambership. The group's efforts often involve an exchange
of correspondence with Avtex officials and local officials; sometimes the group
arranges press conferences. Since the discovery of ground water contamination in
1983, the public has been kept informed of site-related developments by news
releases from SWCB, according to an SWCB official.

AR30L21L
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The interim Administrative Record was sent to the site repository
located at the Samzels Public Library in Front Royal in June 1988. The proposed
plan was available for public coamment ‘on August 27,:1988. A public meeting concern-
ing the proposed plan was held September 14, 1988. The meeting was well attended
and many of the cititzens in attendance were Avtex employees.  Response to cammu-
nity concerns are addressed in the Responsiveness Surmary which represents the
final portion of this Record o! Decision (ROD) .

VIV. Scope and Role of nssgnse lct.ion within Site Str.aoegx

- This operable unit is the first ‘of two operable units planned to address

‘contamination at the site. The first operable unit will address ground water

remediation and interim remedial measures for waste Viscose Basins 9, 16, and ll.
The second operable unit will address source control and viscose basm remediation.
Ground water punping and treatment are proposed to reduced the toxicity
and mobility of contaminants in the ground water related to the viscose waste
basins. Dewatering of free liquids in the viscose basins is proposed as an
interim remedial measure within this operable unit. Basin dewatering is an
interim measure required before any of the technologies for treatment that were

presented in the draft Feasibility Study Report could be employed. At this time

the total reduction in toxicity via dewatering, and the leachability of residues
fran the dewatered waste, is conjecture, Therefore, the appropriate treatment of
the dewatered waste can not be determined. EPA recamends that the decision of
the preferred final remedial response action for the viscose waste basins be
deferred until the toxicity of the dewatered waste can be verified. Bench scale

studies and treatability studies must be conducted concurrently with the interim

measure to determine what final treatment of the dewatered viscose waste is
apptop:iate. 3 }

V. Site C!'iaract:e:istics

The remedial mvestigation confmned the source of the ground water
contamination to be Vicose Basins 9, 13 and 11,

Two routds of ground water samples were collected Parameters of interest
for all of the ground water sampling locations were as follows' {See Figure 2 for
sampling locations ) ‘_ o '
Alkalinity " potassium - pﬂ .
- u18ulfide

Arsenic - Magnesium

- Cadmium Manganese - - fSulfate

C‘hlo:ide Sodium DS
Nitrate - TOC

Conductivity Lead ~ <. ITSS

Iron Phenolics - "Zinc

Additionally, carbon disulfide was analyzed for each sample. Several of
the collected samples during both the first and second round of sampling were
also analyzed for the full Contract Leboratory Program (CLP) 'rarget Carpound %iits
(L) of organic parameters. | Gl



-Sq-

To date, the data collected fzrom monitoring wells and the results of "/
aquifer performance tests have indicated that laterally, the plume is within a
narrow fracture system. -

The results of ground water analyses indicated two distinct geochemical
patterns are discernible at the Avtex Fibers Sita., With respect to carbon
disulfide, total phenolics, cadmium and pH, a plume of ground water contamination
was identified (See Figure 3). Degradation of thea ground water with respect to
these parameters is attributable to the leaching of viscose-waste material disposed
within Viscose Basins 9, 19, and 11. The constituents detected also reflect the
constituents identified on the west side of the Shenandoah River at Rivermont
Acres.

Within this plume of contamination, a narrow band of elevated arsenic
concentrations was also identified. The presence of the dissolved arsenic is the
result of the interaction between the high pH fluids within the viscose basins
and the impoundmnent berms which are composed of clay with a fly-ash core.

The second geochanical pattern in the ground water is illustrated by the
sulfate and total dissolved solids parameters as shown in Figure 4. Ground water
degradation with respect to these two parameters is facility wide. This facility-
wide ground water degradation with respect to the non-hazardous constituents was
not the focus of the FS and will not be addressed by this ROD. However, ramedial
actions which recover the viscose waste constituents in ground water frcm the |
west side of the river will also capture these secondary constituents within the :
area of influence of the pumping. ‘ W

The sampling of solid and liquid phases within the viscose basins provided
specific data on the waste characteristics. For solid sawples collected within s
Basins 1, 2, 3, amd 7, carbon disulfide concentrations were less than 3.9 milligrams
per kilogram (mg/kg). Liquid samples collected from the piezameters installed
within the basins were found to contain less than 1.5 milligrams per liter
{mg/1) of carbon disulfide. Ground water samples fram wells hydraulically down
gradient did not contain detectable levels of carbon disulfide.

So0lid sanples fram Viscose Basins 9, 18, and 1l contained as much as
20,000 my/kg carbon disulfide., Measurement of water levels from wells and
piezanaters installed in and around thesa three basins suggests hydraulic
cammnication between tha basins and tha ground water regime. Gecchemical data
demonstrats that wells Mé2, 3, 9, 19, and GM-8 contain appreciable
concentrations of carbon disulfide ard confirm that viscose Basins 9, 10, and 11
are the primary source of the contaminant pluma.

Tables 1 and 2 provide a sumnary of the analytical results for the
groundwater samples and the viscose basin samples.
Based upon current use and future use conditions, the potential exposure
pathways associated with the site are:
- Dermal contact with solid or ligquid viscose waste A R 3 0 [-} 2 | 6

- Dermal contact with ground water and basin liquids pumped for
treatment
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‘'working lifetime exposure.

-1 - o

- Inhalation of volatilized constituents or fugitive dust
- Ingestion of ground water foi: damestic use

=~ Surface water through dermal contact and ingestion of locally
caught fisgh s ,

VIi. Sumary of Site Risks

. Utilizing data generated: during the RI, a Risk Assessment was conducted
to evaluate the potential impacts to human health and the enviromment which may
result fram the release of hazardous substances fram the Avtex Site. The consti-
tuents that have been detected in the waste viscose materials and ground water
and considered in the Risk Assesament are arsenic, cadmium, carbon disulfide,
chloride, iron, lead, manganese, phenolics, sodium, sulfate, sulfide, and zinc.

Elevated levels with respect to chloride, manganese, sodium, sulfate,
and zinc were considered constituents of potential public welfare concern due to
aesthetics but were not used as health-risk indicator chemicals. The indicator
chemicals (those having potential adverse health risks) are arsenic, cadmium,
lead, carbon disulfide, hydrogen sulfide and phenolics. Of these, only a:semc
represents a known human carcinogen.

Acute and chronic toxic responses associated with the indicator chemicals

. are summarized in Table 3. Table 4 is'a summary of toxicity profiles of indicator

chemicals. Although same of the indicator chemicals may have toxic end points,
the actual mechanism of toxicity varies between the chemicals, and there are no .

reported synergistic interactions bet:ween the indicator chemicals.

'I‘he Reference Doses (Rst) £o:: the indicator chemicals are derived from

"levels which did not result in any of the surmarized toxic responses. The refer-

ence doses for the indicator chemicals are in Table 5. The RED for arsenic is
based on the federal MCL of §. 05 mg/l, and u calculated for ccmpanson with the
other constituents. ° ,

Present Use ;Risk to workers uon-site)

A daily intake level was calculated for skin absorption and amall q.:an-
tity ingestion of viscose basin solids and liquids and ground water using the
equations in Tables 6, 7, and 8. For the basin solids, the intake levels were
calculated for the constituents detected in the surficial samples fram Viscose
Basins 9, 16, and 11. For basin liquids the intake levels were calculated using
the concentrations detected in the viscose basin piezometers and seep sarples.
For the ground water, intake levels were calculated using the average concentra-
tions detected id the monitoring or recovery wells along the shoreline on the
east side of the river, because the goncentrations and the likelihood of exposure
are greater on this side of the ri.ve:' .Intake levels are determined for worst-case

AB3Q§22‘




GERAGHTY & MILLER.INC.

Table 3 Sumary of Forential Toxic Responses of Constitusnts Associatad with the
Avtax Viaccss Basing

ormettc

mmuw/ Acute Qyenie Animal Owirommencal

Corstituent &nwet:y Terstoonicity Mutagenicity Toxicity Effects Toxicity Toxiciey
Y e/ ¢/ o/ 4 o/

Arssnie X X X . X X X
Cadmium . X X X X X
“arpon disulfide X x
Hydrogen sulfide " x X
|77 X X X X .
Phenad

Mopted trom 'nsulal. Mywical, and Biclogical Preperties of Conpounds Frasent at Bazacdom Waste Sites,® Office
of saats Prograns Enfocvemsnt (CWPE), U. S. ERA, 1983, Critecia prwsentad in this cadle is thas of Q. An *X*
indicatas the chemical meets the critsria cutlined by OWFR for the particular toxic effect classlficacion. The lack of
an "X® under & classification dose not necessarily imply that the chemical canrot have & toxic effect.

&/ A copound is claasified as carcirogenias il it ls & known or suspectad hupan carvinogent Lf it hag been Deen shawm
o D8 carcinooenic at & particular site in mocw than one specias of Set in & anim) bicasasyr or it it nas Geen
shown to incteams the incidence of sits-specific maligrant tumoew in & single speciss of sex, and thaie is a
scacistically significant Soss-rewsponss relationship in more than one exposad group.

w/ Chemicals are clasaifisd aw wematocens afd raproductive wxine if there 1s suooestive svidenom of an sffect in
hunans or if at least one study in whols animals is clearly positive. Unexporvad in vitte evidencs is considered
sufficient o claasify & Cramacal a8 & CUPTTOUCEIVe tomicity/taratcpenicity hazard.

¢/ M cnemical is claspifisd as mutagentis if it s given a pemitive rwsilt in at luet one of te masralian in vive oc
bacterial or masmalise cell if vitry assays for mitagenicicy.

4/ A compound in cosiderwd to De acutely toxie if it has an oml LDSO < or * 100 m3/kg, an inhalation LCSO ¢ or = 400
rp/oubic metar, OF A darmel 1050 < ox & 400 m)/kge 1O meane lethal Ocaes IC rears lethal concentratism.

dammﬁnb;’:mmuﬁmm toxicity £ twy caue sericus irteversible effects oter than cancer
or reproductive sffects alter extenid m to orul domes of less than 100 my/Xg/dey, innalation concentrations
rutmmw--ut.wuﬂl lsns thas 400 ng/xg/days

t/ A chemical vill te comsiSeverd t8 be tomis MMu wmmuﬁmmmu
in the fisld. mmm:-.-uw wumw.umamm:rum

doses of less thim 108 wy/kg/day will b unleas wwy are unlikaly ts e
present at toxis levels offsite.

cxmidered s
B )
@/ A chemical ls clussifind as hazardaus to aquatie wi muuu mmuu
mu<mugm?:.m-tmt§.umaq‘ ;-uunl
ve toxic raecoenicity at oral dosew mauq
m%m«wmwml times lews vhan those indicated abxres.

1000 uq/!- or chronie effects are
fisld tmumoete e
m are pergistant in the

AR30L222 [
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Table $ Indicator Chemical Referehce Doses (R!Ds} for
Chronic Sxposure
Constituent fohronié RED Source
{mg/kg/day)

Arsenic 0.001@ a

Cadmium © 0.00029 b

Carbon disulfide 0.10 i ¢

Hydrogen sulfide : 0.003% b

Lead 0.001‘1 b

Phenol - h d )

0.04

a/ Calculated’ !rmm MCL of D 05 mg/L assuming 70 kg adult.
daily ingesting 2 liters of water.

b/ Superfund Public Health Evaluation Manual (USEPA, 1986c)

¢/ USEPA Office of Solid Wasto Appendix IX RED List (USEPA,

1987)

d/ PHRED ~ Public Health Risk Evlluatlon Data Base.

“". '--
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§13/26 . /
Table 8 Estimated Daily Intake levels from
Dermal Contact/Ingestion Exposurs ta
Ground Water

Maximum
Constituents concencracion®’ tneaxe®’

ng/h mg/kg/day
Arssnic e/ 0.07 $.4 x 10-‘
Cadaiua 6.032 6.6 x 1078
Carbon disulfide . 160, 0.97%
Hydrogen sulfided”/ 9.2 1.9 x 1073
Laad : 0.229 .8 x 1073
a/ Maximuam concentration in any well along esast shoreline of Shenandoah River: Sepcsnter L3967

b/

e/

4/

sampling

-

Eguation 3.0 Eguation Definition

. (skin surface vatag differencis .
Dermal Contact/ s ground vacsr x | ared z flux x absorpeion’_ /
Ingestion Etxposure concentration ‘ { ton y cate tactar v
. veight : ) -

z  exposure unie * gg%mmi
dutation conversion ody welight )
X exPIsUTE £ sXxposucs

fraquency Langen

Eguation 3.1 Adulg Workee Intake Calculatiant Cacban Disulfide

Dermal Cantace/" s 360 og/t x (18130 cy® x 0.3 mg/cmiehe x 0.8
Ingascion Cxposure ( -]
a2

.- 2 1.0 at/da z 1 - » ,01L) =2 ‘315 da z 70
= ’ 'sh!& ) k{4 3-1} T ye
= 0,073 ag/xg/day

-

EZxpasure freguency for arsenis is 230 days per year and sxposure leagth is 43-year working
l1ifecine Decsuse sxposure for carcinogens is an asveraged lifetias latake.

Concentzation ot'hrdtoqcn sulfide i3 1% of total sulflde cencentration because pd is >9 3.4
This assumption is currently being assessed.

'."1‘

AR30L228
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- Using the daily exposure intake levels for a worker at the Avtex waste-
treatment area, hazard indices for the noncarcinogens were calculated for the
solid viscose waste, viscose liquid and ground water exposure pathways (Table 9).
The hazard index is the ratio of the estimated intake levels to the Refer-
ence Dose (RED). An index value less than one is an indication of an acceptable
level of exposure or minimal risk, Hazard indices for the indicator chemicals
were less than 1 for all three media (solid waste, liquid waste, and ground water
(dermal contact)). The REDs used to calculate the risks were for chronic or
lifetime exposures; therefore, the hazard indices calculated are valued for a
lifetime exposure of workers to the wastes and ground water (dermal contact).

The intake for arsenic was calculated as a exposure averaged over a
lifetime, because cancer potency factors are determined on the basis of lifetime .
exposure. The upperbound lifetime excess cancer rigk for a exposuge to the solid /
waste or ground water (dermal contact) is 1.4 x 180 ~ and 9.6 x 10 ~, respect- /
ively. The cancer risk associated with a 45-year working lifetime for combined
dermal contact/mggstion exposure to both liguid and solid wastes and ground
waterisz4xlﬂ

Pature Use Of Ground Wate: As A ‘Potable Water Supply

Ground water used as a potable water supply would result in unacceptable
intake levels. The total hazard imdex for drinking water exposure is 298. This
value only represents. the risk posed by.oral intake and does not include the risk
posed by the volatilization of these.constituents in the hame.

: Drinking water exposure to the nonca:cinogenic constituents presents an .
unacceptable level of human health hazard (See Table 9 i : For arsenic, the cancer
risk associated with drinking ground water is 1.4 x 18" (See Table 9).

Surface Water Pathway

Flow of constituents in the shallow ground water to the Shenandoah
River is occurring; however, shallow ground water flow during pumping of the
recovery wells will be reversed and will £low toward the pumping wells.

A model was developed to estimate the total rate of shallow ground water
discharge to the river, and the effects of this discharge on river water gquality.

'me :ahe of ground water discharge was calculated and estimated to be
111 £t /min or 1.2 million gallons/day (MD) using the following Equation:

O “RMA
Q! = the volume rate of Bischa:ge of ground water
wheres 7 to the :ive: .

K, ‘ = the vertical hyd:aulic conductivity

v

A = the area of concern over which the
shallow ground water is discharging to
the river = (X average width, 350 ft, by
length of the river fram the north end
of Sulfate Basin 1 to the South end of
Sulfate Basin 4, = 3588 £t) -

i, = the vertical hyd.ruulic gradient = -35‘_ AR304229
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The rate of organic loading to the river from this area of affected
ground water quality could then be calculated by multiplying the volumetric rate
of ground water discharge to the river, . by the average concentration of
specific constituents in the shallow gro water. The ground water samples from
PZ wells located along the river represent the shallow ground water.

The concentration of constituent X that would result in the river from
shallow ground water discharge to that river, can be calculated using the following
equation: |

Cix)r = QrC(x)ro + ng C(x)gw
+ Qgw

where: Qe = the volumetric flow rate of the river

C(x)r . = the concentration of constltuent X in
the river_ water

C(x)ro = the concentration of constituent X in
the river water prior to encountering
the shallow ground water discharged in
the vicinity of the plant

f.‘.(x)gw = the concentration of constituent X in
the ground water

If it is assumed that-the concentration of the constituent in the river
is initially zero, before encountering the shallow ground water discharged from
the vicinity of the plant, then Egquation 3 is reduced to the following expression:

Cxiy = Qg Clxig,

=+ Qgu |
and represents the change in river water quality that is attributable to the
discharge to the river of shallow ground water in the vicinity of the plant.
This calculation was performed for several inorganic constituents, assuming the
volumetric flow rate of the river is 35 M@, and the results of these calcula-
tions are presented in Table 10.

Alr Patinay

Volatilization frcxu besins 9, 1¢, 11 is probably resulting in the -
release of carbon disulfide to the atmosphere. However, concentrations of carbon
disulfide were monitored in the air during drilling and sample collection at
these three basigs and the levels were always below the Threshold Limit Value
(TLV) of 3¢ mg/m~; with few exceptions, the hydrogen sulfide levels were below
the TLV of 14 m;/m3 Only when the surface was disturbed by drilling activities
did levels exceed the TLV for hydrogen sulfide. AR30L23]
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Fugitive dust releases fram basins 9, 16, and 11 are expected to be
low because a crust is formed at the surface of the waste. The crust has low
( \_/ corncentrations of carbon disulfide (<8.1 ;rlg/l) . : o

: Runoff from t.he'baéins is not significant begéuse the wastes are perme-
able, and the waste basins have berms that extend above the waste levels.

Documentation of Signi ficant Changes

The Proposed Remedial Action Plan released on August 27, 1988, identi-
fied Alternative 3 which required construction of a new wastewater treatment
plant (WWTP). Since that time Alternative 2 has been amended to include
upgrading and modification of the existing WWTP. EPA does not consider this a
significant change since the technology of pumping and treating ground water
remains the same. At the public meeting on September 14, 1988, an addendur to
the Proposed Plan was released explaining this modification.

VIII. Description of Altematiiré‘s“-‘

A. Sumary of Alte:natives

The three screened alternatives evaluated are summarized below.

: Water Institutional Basin .
Alternative Monitoring . Controls Dewatering
o 1 x X
2 x 5 x X
3 X | X X

Pump and treat = Pump and treat
in existing ww'rp Package Plant

.
2 x
3 s x
‘B, Treatment Compopents . -

The opticns canpa:ising the above alternatives are described below:

Monito:igg - For all alternatives a ground water and surface water
monito:ing progran will be implemented to monitor leachate generation and ground
water quality and surface water quality. The data will be evaluated to determine
if the paramcters and/or sampling frequency should be modified.

(L AR30L233
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Since Alternatives 2 and 3 include ground water recovery and basin
dewatering, the recovery wells and the liquids frem dewatering the basins
would be included in the ground water monitoring program,

Ground water and surface water mdnitoring would be implemented to de-
ternine conclusively whether or not withdrawal fram wells PW-1, 2, 3 is effect-
ive in managing the lateral and vertical migration of the plume,

Institutional Controls -~ institutional controls may include:

Ground water

- use restrictions to be obtained by site owners or operators fram owners
of property affected by the ground water remediation operable unit, prohibiting
the construction of any water supply wells

- restrictions recorded in the Registry of Deed forbidding the installa-
tion of ground water wells on property at Rivermont acres owned by Avtex. These
controls are expected to mitigate the risk fram the potential exposure related
to direct ingestion of ground water affected by the site until the aquifer res-
toration objective is achieved (see Section VIII on agquifer restoration).

Viscose Basins

For alternative 1, deed restrictions would be recorded in the appro-
priate Registry of Deeds forbidding the use of the viscose basing for anything
but industrial purposes, Access restrictions currently used at the Avtex Fibers
site include a security fence and a security gquard at the plant entrance. Con-
struction of a second fence around Viscose Basins 9, 10, and 11 would further
restrict access to the viscose wasta.

Basin Dewatering

Viscose Basins 9, 18, and 1l presently contain approximately 314,008
cubic yards of viscose solids with 90% water content, by weight, as well as an
undetermined quantity of free water. The dewatering will result in approximate-
ly a 50% reduction in the viscose material and a great deal of contamination fram
the source area will be treatad at the W4TP. In addition, dewatering acts to
elirinata or reduce the hydraulic head within tha basins, thus reducing the
vertical gradient and hydraulic release to the underlying aquifer.

_ The rate of dewatering Viscose Basins 9, 18, and 1l will ba dependent
upon’ the WNTP's capacity to handle the hydraulic and contaminant locading from
the dewatering cperations. Based on the information presently available, it is
perceived that the dewatering systeam for the basins would be instalied at the
western end of each viscosa basin since the bottcm of the basins slope to tha
west. The dewatering system may include modified wells and/or an extraction
trench system. Final design and implementation would proceed based on the
results of pilot studies which are presently underway.

AR30L23Y
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1t is expected that the dewatering of ” the viscose basins would be campleted

- in two years based on a liquid recovery :ate of 50 gallons per minute {(gpm).

It will be necessary to evaluate the need for ground water table depression
at the viscose basins, the effectiveness af dewatering ‘will be evaluated after
one year, ,

Bench scale studies ‘on the dewatered waste will also be conducted to
determine what £inal t:eat:nent of the dewatered waste is most appropriate.

Pumping and 'rreating

Both alternatives 2 and 3 require the recovery of contaminated ground
water and collection of fluids from dewatering the basins, and assumes that the
treated water will be discharged to the Shenandoah River in conformance with
NPDES permit requirements. The action alternatives only differ in the methodo-
logy used to treat the recovered wate: to acceptable levels,

Punping performed during the operation of interim measures and aquifer
tests performed on the east side of the Shenandcah River have shown that the
fracture system on both sides of the river are hydraulically connected and that
there is same hydraulic separation of the fracture system fram the river. The
pump tests have shown the extraction of ground water fram recovery wells Pw-1, 2,
and 3 is effective in capturing contaminated ground water on the west side of the
river. A ground water monitoring program will be implemented to determine concluw
sively whether or not withdrawals fram only these wells in effective in managing
the lateral and vertical migration of the plume,

Existing WWTP following P:et:eat:nent

Pretreatment options include’the equalization of the recovered ground
water and the viscose basin fluid in an equalization tank. Aeration in the equa-
lization tank will be adequate to remove excess carbon disulfide from solution;

a portion of the total sulfides will also be removed as hydrogen sulfide via
aeration. EPA in consultation with the virginia Air Pollution Control Board
will determine if any pollution control devices will be necessary at the WATP due
to releases of carbon disulfide and hydrogen sulfide.

A neutralization process follows to adjust pH value to 6.5 - 7.0.
Chemical precipitation in an acidic enviromment will remove the insoluble sulfides
of cadmium, arsenic, and lead. Bench and/or pilot studies will be required to
verify the appropriate treatment scheme prior to design of an effective treatment
progran. The recovered waters are then transferred to the existing WWTP for
further treatment. The WWTP process consists of primary sedimentation followed
by mechanically aerated activated sludge and final clarification. The primary
sedimentation process is enhanced by lime addition to neutralize the acidic waste
strean and precipitate zinc, This p:oc_ess will also precipitate arsenic, cadmium,
lead, and other heavy metals. _

1t is anticipated that the sludge will not be EP toxic and therefore may
be disposed on site. Testing will be required and if found to be EP toxic, the
sludge will be disposed in a RCRA-approved landfill. If RCRA Land Ban require-
ments are applicable, sludge will require treatment before disposal. n‘l'?beﬁnl;:sZS 5
permi tted effluent is discharged to the Shenandoah River. Y
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Package Activated Sludge Wastewater Treatment Plant

A package activated-sludge wastewater treatment plant could be utilized
to treat the recovered ground water and liquids generated fram dewatering and
leachate collection fram the viscose basins, The package plant design would be
similar to that of the existing WWIP since it has been proven effective for the
constituents of concern and will be designed to camply with all RCRA regulations.
Biological treatment is considered by EPA to be the best available technology for
viscose waste treatment (40 CFR 414). The waste stream would require pH stabili-
zation at the plant influent and the means for sludge disposal. The process
options required before biological oxidation are those discussed previously under
the pretreatment options.

As stated previously, sludge will be tested for EP toxicity. If toxic,
disposal will be in an approved RCRA landfill. If RCRA land ban applies, sludge
will require treatment before disposal. Also, the Virginia Air Pollution Control
Board will determine if any pollution control devices will be necessary to abate
releases of carbon disulfide and hydrogen sulfide fram the aerators.

C. Implementation Timeframe

The estimated remedial action timefranes for each of tie alternatives

are sumnmarized below: .
Time to
achieve Time to
aquifer dewater
Alternative restoration waste Canments
1 "N/A N/A Will not achieve

aquifer restoration

2 unknown 2 years Once the source of
the ground water
contamination in
canpleted ranediate
time will be
estimated, Basin
dewatering and
panping could
camnence following
construction of
pretreatment options,
Construction is
estimated at 1 1/2 to -

! : 2 years. FS cost based

on 30 years O&M.

AR30L4236
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-3 “unknown . 2 years ~ Time can be
b R ... estimated once the
: o source is remediated.
FS costs based on
30 years O&M.
Construction time
for package plant
is estimated at 2 years.

D. Description of Major ARARs for Selected Remedy

Chanical Specific ARARS for Ground Water Pumping

The following table lists cleanup criteria proposed for chemicals of.
concern that will be treated and monitored.

These ARARs are based on values derived fram the following: MCLs fram
the Federal Drinking Water Standards, EPA Reference Dose-based water limits,
Federal Ambient Water Quality Criteria and Virginia State Drinking Water Standards.
These are based on 1dent1fymg the aquifer of concern as equivalent to a Class II
aquifer, ‘

Chemical Specific ARARS

Parameter (mg/1) ARAR . Meth:%(Source
carbon disulfil o7 _ D

hydrogen sulfide 8D ‘ ey

sulfide e L

phenol a3 | AWC
cadmium I R ved

lead e MCL/VAGHS
arsenic | 95 . MCL/VAGHS
zinc _ 5. AWQC/VAGHS

MCL~Maximum Contaminant r..evel B

RED-EPA Reference Dose—based watez limit, assuning 20% contribution '
fran drinking water

{1)=Cleanup level based on further characterization of
site background o

VAGWS-Virginia Ground Water standa:d
i AR304237
AWQC -Ambient Water Quality Criteria based on organoleptic effects,
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Clean-up criteria would be applied to ground water quality monitored
at both the recovery and monitoring wells. The operation of the ground water
recovery and treatment system may be discontinued when all ARARs for ground
water are attained. The pump and treatment system would be reactivated if
the concentration of indicator chemicals shows a significant increase above the
clean-up criteria in two consecutive quarters.

Performance Criteria ARARS for Ground Water and
Basin Fluld Treatment

On-site discharges from CERCLA sites to surface waters are required to
meet the substantive CWA NPDES requiraments, including discharge limitations,
monitoring requirements, and best management practices, State Water Control
Board Regulation 6: NPDES Permit Program, Federal water quality criteria and
State surface water quality standards are also applicable.

Chemical Specific Water Quality ARARS (in ppb)

Parameter
Requlation Arsenic Cadmium Lead Zinc Phenolics Hydrogen Sulfide
Human !-lealth Protection
1. CWA Fish and
water @.0622* 16 50 sgget 3500 -
2. CWA Water Only @.8025* 16 50 soget - -
4. VA Surface 50 19 50 5200 1 -
Water
Aquatic Life Protection '
S. CWA Freshwater 360** 3.9 82 123' 13200 -
Acute
6. CWA Freshwater 190w+ 1.1 3.2 110* 2560 -
Chronic
7. VA Freshwater 19¢gan 3.2 16.8 47 1 2

* Risk level of 1 in a million is presented
** Criterion is for trivalent form of arsenic

+ Organoleptic criterion

} Hardness-based critericn, calculated using a values of 109 mgy/1

1. Clean Water Act, criteria based on ingestion of fish and water.

2. Clean Water Act, criteria based on ingestion of water only.

3. Clean Water Act, criteria based on ingestion of fish only.

4, Virginia Surface Water Standard for Public water Supply.

5. Clean Water Act, criteria for protection of freshwater organisms from
acute toxicity. -

6. Clean Water Act, criteria for protection of freshwater organisms from
chronic toxicity.

7. Virginia water quality criteria for surface water, freshwater organisms.

AR304238
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E.and Disposal ARARs T T I

1f sludge is found to be EP toxle, Hazardous Waste Requirements (RCRA
Subtitle C, 48 CFR, Part 264) is an ARAR. If sludge is EP toxic to levels
that would trigger RCRA Land Ban requirements, then Land Disposal Restrict-
ions (RCRA Subtitle C, 40 CFR, Part 268) is an ARAR 'I‘hen, sludge will re-
Quire treatment prior to disposal. R

performance Criteria ARARs for Air I-missions frcm Remedial Activities

- OSHA Requirements (29 CFR Parts 1913, 1926 , and 1904) - OSHA regulations
provide occupational safety and health requirements applicable to workers engaged
in onsite field activities. Threshold limit values (TLVs) refer to airborne
concentrations of substances and represent conditions under which it is believed
that workers may be repeatedly exposed without adverse effects.

- Virginia Air Pollution Control Boa:d ‘Regulations for control and abatement
of air pollution, Subsection 120-35-@30¢ for new or modified facilities. Remedial
actions will result in emissions of carbon disulfide and hydrogen sulfide. The
standard for non-criteria pollutants (non—carcinogens) is based on the threshold
limit value - time weighted average (TLV-TWA) for that pollutant divided by a
factor of 60 (see Section 120-85-838¢), and is applicable at the site boundary
for emissxons resultmg fram the treatment of groundwater and basin. fluids.

Location Eific ARARS

‘Executive Order 11988, Floodplain Management (4! CFR Part 6, Amendix A).
This order requires Federal agencies to evaluate the potential effects of
actions they may take in a floodplain to avoid, to the extent possible, adverse

effects.

Executive Order - 11990, Protection of Wetlands (49 CER Part 6, Appendix A).
This order requires Federal agencies conducting certain activities to avoid, to
the extent possible, the adverse impacts associated with the destruction or loss
of wetlands and to avoid support of new construction in wetlands if a practicable
alternative exist. _ _ : S

,.‘.,s“‘ "

The site is located in the’ l@ﬂ year floodplain.' Wetlands also have been
identified in the area of concern, . However, EPA believes that the remedial action
proposed for Operable Unit 1 will not adversely impact the floodplains or wetlands.

E. Description of the Preferred Alternative

EPA's preferred alternative ditfers from the alternative recamended by
Avtex and FMC, as discussed in the FS xeport. )

thile the ground water remediation camponent of the alternatives EPA
evaluated in the Proposed Remedial Action Plan are similar to those alternatives
evaluated in the RI/FS, the alternatives EPA evaluated differs from all five
alternatives analyzed in the RI/FS. : This is because EPA and the Virginia

required to fully evaluate the effects dewatering the waste viscose
the toxicity of the waste, and the volune of waste requiring treatment.

Pl S

' Department' of Waste Management (DWY) determined that additional s ﬁ fﬁé 2 ﬂ3 g (
g
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EPA's preferred alternative for Operable Unit Ona is comprised of

the followings

- the use of existing on-site pumping wells numbers 1, 2, and

3 to pump and recover the contaminated ground water;

- 1installation of modified wells or extraction trenches in Viscose
Basins 9, 16 and 11 for dewatering operations;

- pumping and treatment of contaminated ground water and basin liquid
in the existing on-site activated sludge WWTP following necessary
upgrades, mdifications and construction of pretreatment units;

- periodic monitoring of on—site and off-site ground water, surface
water, and basin fluids throughout the operation and maintenance; and

- placement of deed restrictions prohibiting the use of ground
water on the ‘affected properties.

Basin dewatering is an interim measure required before any treatment
of the waste could be implemented. :
ramedial investigation, basin dewatering should reduce the toxicity of the
basin material significantly; however, it is unknown if basin dewatering will

be effective in the deeper portions of the basins,

The total reduction in

toxicity via dewatering and natural degradation can only be assumed. EPA
therefore recormends that the decision of the preferred final treatment of
the waste be deferred until more is known about the characteristics of the
dewatered waste. . Concurrent with the dewatering of the wastae, EPA has

recommended that a focused feasibility study to include bench-scale studies

on dewatered waste and treatability studies be conducted to determine:
1) the toxicity of the viscose waste following the dewatering, and 2) the

technology most effective to treat the remaining volume of hazardous waste,

IX. Swmary of Comparative Analysis of Alternatives

Based on the information gathered in the

A summary of the comparative analysis of alternatives is provided in
Costs included in the table are estimates only.

Comparison of Remedial Alternatives
Avtex F rs, Inc.

Front Royal, virginia

the following table.

Remedial Alternatives Operable Unit 1

Alternative 1

Alternativa 2 ‘

Screening Criterid

No Action &7

GA to Existing WWTP
Dewater viscose Basins

Alternative 3

GWN to packaga WWTP
Dewater Viscose

Basins
Short-temm
Effectiveness

Does not miti-
gate potential
risks due to
{ngestion of
ground water

Effectiv_ely mini~
mizes potential
future risk due to
ingestion of ground
water

Effectively mini-
mizes potential

RERE,

water

kduetou
o2 brfund
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" Alternative 1

Alternat:we 2

Alhernative 3

Screening Criteria

No Action GW GW to Upgraded Exxstmg
WM'P Dewater Vlscose Basins Dewater Viscose Basins

GW to package WATP

Minimal risk
to workers

Moderate risk to |

" workers while instal-
1ing dewatering system

Modarate risk to
workers while instal-
ling dewatering system

Long~-term potential risk potential risk due to  Potential risk due to
Effectiveness due to ingestion ingestion of ground ingestion of ground
of ground water - water minimal water minimal
not mitig;ted R
Minimal Q&M ”i
required for
security fence
Reduction of Ground water Low C&M required for Low O&M required for

Toxicity, Mobi-
lity and Volume

in not affected; __

s8till remains a

potential threat

- GW recovery and basin

dewatering

GW recovery and basin
. dewatering -

Toxicity and
volume of vis-

- cose waste not

affected

Toxicity, mobility

ard volume of ground
‘water permanently and

-“E‘Significant.ly reduced
[

C i-"i-TOxicity and volune

of viscose waste
reduced due to
"dewatering

Toxicity, mobility and
.volune of ground water
pemanently and signifi-

cantly reduced

 Toxicity and volume of

" viscose waste reduced

due to dewatering

Implementability

(S

Uﬂlizes conven= -
tional construce
- tion metheds -

Future remedial
actions not pre-
cluded by the

- ,cuzrent action v

Capital and O&M
Cost (Present
worth)

Campliance with
ARARS

$603,00¢

Does not meet
ARARs in aquifer

T

+ytilizes conventional -
“construction methods

Future remedial
actions not precluded
by the current action

§9,122,000 *

Would meet ARARS in
the aquifer and
discharge ARARs

Utilizes conventional

_ construction methods

Future remedial actions
not precluded by the
current action

815,421 ,000%

AR3C0L24 |

Would meet ARARS in
the aquifer and dis-
charge ARARS

* 1f air pollution control devices are required at WWTP, cost will inc:
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Alternative 1 Alternative 2 Alternative 3
Screening Criteria No Action GW GW to Upgrade Existing GW to package WWTP
WATP Dewater Viscose Basins Dewater Viscose Basins
Overall Protection Does not protect Risk form poténtial Risk fram potential
: against future exposure to ground exposure to ground water
ingestion of water will be mini- will be minimized while
ground water mized while aquifer aquifer is being restored

is being restored

The Selected Remedy

Section 121 of SARA and the National Contingency Plan (NCP) establishes a

variety of requirements relating to the selection of remedial actions under CERCLA.
Having applied the current evaluation criteria to the three remedial alternatives,
EPA recammends that Alternative 2 be implemented at the Avtex Fibers Site. This
alternative is recammended with the following considerations:

1)

2)

the proposed upgrading of the existing WWTP will bring the plant into
steady canpliance and

treatability studies will conclusively demonstrate that the upgraded plant
will have the capability to treat the recovered ground water and basin fluids.

Alternative 3 will be the contingency plan should the usa of the existing o/

WWTP be excluded.

This is an operable unit remedy for the site and as such does not attampt to

ensure campliance with all ARARs for the entire site. It will be consistent, however,
with those action-specific ARARs addressing the ground water ramediation. This
operable unit remedy will not be inconsistent with a final comprehensive remedy for
the source (waste viscose).

The No-Action Alternative is not protective of human health or the environ-

ment and does not meet ARARS; therefore, the No-Action Alternative will not be
considerad for this site. Alternative 2 will be protective of human health and
the enviroment and attains all applicable or relevant and appropriate requirements
identified for this cperable unit. The selected alternative can be cperational

in approximately two years. Final treatment of the source will not be directly
addressed in this operable unit.

point of Canpliance

The point of canpliance for ground water remediation will be the recovery

wells and the monitoring wells on site.

AR30L 242
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Preference for 'rreafment as a Princxpal Element ‘

The selected reredy involves pumping and treatment of ground water to
address the principal threats posed by ground water contamination. It will also
involve extraction and treatment of basin fluids as an interim measure. This
will reduce the toxicity of the viscose material and its volume. The ROD for the
treatment of the Viscose Waste will address in its entirety remediation of threats
to ground water, air and surface water caused by the viscose basins.

Risk Level To Be Attained

then the aquifer restoration" goals are attained, the hazard index
for ingestion of ground water will be less than 1 for the non-carcinogen
contaminants in the ground water. With respect to arsenic, the cancer
risk will be that risk associated with the EPA Primary Drinking Water
Stggdard of 6.056 mg/l which is a calculated cancer risk of approximately
@ ' : ’ . AR

Statutory Detemminations

Protection of Human Health and the Envirorment

The selected remedy will provide adequate protection of human health
and the envirorment by managing the migration of the contaminant plume and by
recovering the contaminated plume for treatment. Institutional controls will
also protect by prohibiting the installation of wells for potable water on
the east side and the west side of the river. The alternative will not pose
any unacceptable short temm risks or cross-media impacts.,

Attaimment of the Applicable or Relevant and Appropriate Requirements

The selected alternative will be consistent with those chemical and
action and location specific ARARS detailed in Section D - Description of Major
ARARS. .

1. The selected alternative attains the chemical specific ARARs identified
on pages 27 and 28. (Applicable) .

1. RCRA Subtitle C, Land Disposal Requirements in 4G CFR 264 and RCRA Subtitle
C Land Disposal Restrictions in 48 CFR 268 which address disposal of hazardous
waste, (Applicable if sludge fram wastewater treatment plant is found to be EP
toxic.)

2. Executive order 11988, Protection of Flood Plains and Executive
order 11999, Protection of wetlands. (Applicable) Groundwater pumping
and basin dewatering will not impact the floodplain or the wetlands
identified on site,

3. CWA NPDES Permit Requirements, VA Water Dischaxge Permit Regulationﬂ R 3 0 l{- 2 ]_; 3
which govern the dischares to navigable waters. (Applicable) e
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4. OSHA Requirements (29 CFR Parts 1919, 1926, and 104). Provides occupational
safety and health requirements applicable to workers engaged in onsite '
field activities. (Applicable) o

5. VA Air Pollution Control Board Regulations for control and abatement
of air pollution, Subsection 120-05-0308. (Applicable)

Cost Effectiveness

The selected ramedy, Alternative 2, is more cost effective than Alter-
native 3 in that it will provide the same level of protection as Alternative 3
but can be implemented at a savings estimated at $6.4 million.

Preference for Treatment as a Principal Element

The selected remedy involves pumping and treatment of ground water
to address the principal threats posed by the Groundwater Operable Unit. It will
also involve extraction and treatment of basin £luids as an interim measure,
This will-reduce the toxicity of the viscose material and its velume. The ROD
for the treatment of the viscose waste (second operable unit) will address in its
entirety remediation of threats to ground water, air and surface water caused by
Viscose Basins 9, 10 . .4 1l.

o AR304241
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RESPONSIVENESS SUMMARY
FOR THE PROPOSED REMEDIAL ACTION, OPERABLE UNIT 1
AT THE AVTEX FIBERS SUPERFUND SITE
. FRORT ROYAL, VIRGIKIA

* I, INTRODUCTION

In accordance with thé' U S. Environmental Protection
Agency's (EPA) community relations policy and guidance, the. EPA
Region III Office held a public comment period from August 24,
1988, to September 26, 1988, to obtain comments on the proposed
remedial action for Operable Unit 1 at the Avtex Fibers
Superfund site in Front Royal, Virginia. Operable Unit 1
encompasses the contaminated ground water at the site. On
September 14, 1988, EPA held a public meeting to explain the
Proposed Remedial Action Plan (PRAP) and to obtain public
comments on the proposed remedy. Approximately 80 community
residents and interested perscons attended the meeting. Copies
of the PRAP were distributed at the meeting and were placed in
the inforwation repository/administrative record for the site.

The purpose of the Responsiveness Summary is to document .
questions and comments raised during the public comment pe:iod :
and EPA's responses to them. “Section II, immediately '
following, summarizes the presentations made at the public
meeting on September 1l4. BSection III presents a summary of the
guestions and comments expressed by the public at the meeting.
Section IV then contains a summary of written comments received
during the public comment pericd.’ The questions and comments
are grouped into general categories, according to subject
matter. All questions or comments are followed by EPA's
responses.

This document was prepated_by Booz, Allen & Hamilton inc.,
a subcontractor to CDM Federal Programs Corporation, under

contract to U.S. EPA Region III to provide community relations
services. ‘

“““
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II. SUMMARY OF MEETING PRESENTATIONS
A. Purpose of Meetingland Meeting Introduction

. Colleen Leyden, the U.S. EPA Region III Community
Relations Coordinator for the Avtex Fibers Superfund site,
welcomed meeting attendees. She explained that the public
meeting was being held during the public comment period on the
proposed remedy for the contaminated ground-water portion of
the Avtex Fibers Superfund site, which will be Operable Unit 1
of a two~phased action. The meeting was to fulfill two
purposes: 1) to inform the community of EPA’'s proposed
remedial action for Operable Unit 1, and 2) to obtain public
comments on the proposed remedy. She introduced speakers and
other State and EPA personnel. '

Ms. Leyden pointed out that EPA had amended its proposed
remedial action, as originally described in the PRAP
distributed to the community in late August 19858. The PRAP had
recommended Alternative 3, pumping of contaminated ground water
and treating it in a newly constructed wastewater treatment
plant. Since the PRAP was written, however, Avtex Fibers had
proposed to upgrade the existing wastewater treatment plant at
the site. EPA, therefore, now recommends Alternative 2, as
amended -- pumping of contaminated ground water and treatment
in the existing wastewatar treatment plant, which will be
upgraded to meet applicable standards. Ms. Leyden explained
that this change was outlined in the PRAP Addendum, distributed
at the meeting (see Attachment 2).

Ms. Leyden then stated that the Superfund program was
established to address abandoned hazardous waste sites, and
cannot be used to take action at currently operating
facilities. She also explained that the Superfund program
undertakes two kinds actions to respond to hazardous waste
problems. The first type is a "removal®™ action, which is a
short-term responsa taken to clean up immediate problems. The
second type is a "remedial” action, designed to address
long~-term hazardous waste threats; the actions planned for the
Avtex site fall under the remedial category. The Avtex actions
will ba conducted in two phases: the first, Oparable Unit 1
now under consideration, will address ground-water
contamination; the second, Operable Unit 2, will address the
viscose basins and will be undertaken in the near future.

B. Site Background and the Proposed Plan

Ruth Rzepski, the EPA Enforcement Project Manager fqr the
Site, briefly outlined the Avtex Fibers site history. W:iof. 2[#8
plant was built in 1940 to manufacture rayon. It has operate& _
continuously under the ownership of several firms, including
Avtex Fibers, Inc., the current owner. In 1982, tests showed
the presence of carbon disulfide and phenols in some loca’
private wells. The site was proposed for EPA's National
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Priorities List (KPL), the l1ist of nationwide hazardous waste -
sites eligible to receive Federal funds for long-term cleanup,
and was officially added gq'the"list in 1986,

Ms. Rzepski explained that after a site is placed on the
NPL, EPA identifies and negotiates with the parties who
contributed to the problem, called potentially responsible
parties (PRPs), to pay to study and clean up the site. EPA
began negotiations with with Avtex Fibers, Inc. and, in 1987,
entered into an Administrative Order with the firm to conduct a
Remedial Investigation and Feasibility Study (RI/FS) at the
site. An RI/FS is a Superfund activity that determines the
extent of contamination present at a hazardous waste site and
evaluates possible actions to address the problem. EPA
concurrently negotiated with FMC Corporation, -another PRP, and
in January 1988, amended the Administrative Order to include
FMC. The RI was conducted between May 1987 and January 1988,

Ms. Rzepski briefly outlined the findings of the RI. The
viscose basins were testr? and monitoring wells installed to
sample the grou:d water. From data gathered, it was determined

.that Viscose Basins 9, 10, and 1l are contaminating the ground

water. The hazardous substances of concern found during site
sampling were summarized in a list distributed at the meeting
(see Attachment 1). Substances from the basins are migrating
through fractures in the bedrock and contaminating wells across
the Shenandoah River from the Avtex site. Viscose, which is
heavier than water, sinks to bedrock level and into cracks,
moves under the river, and contaminates ground water on the far
side; the Shenandoah River is not greatly affected by the
contaminated ground water.

EPA had originally evaluated three remedisl alternatives to
address the ground-water contamination at the Avtex site, Ms.
Rzepski explained. The first was the *"no-action” alternative,
which would involve construction of a fence to prevent site
access but no actions to clean up the ground water; EPA
regulations require that this alternative be considered for all
Superfund sites. Alternative 2 involved pumping and treating
the contaminated ground water using the existing wastewater
treatment plant. Alternative 3 involved pumping and treating
the contaminated ground water using a newly constructed
wastewater treatment plant. After these alternatives had been
published, however, Avtex Fibers, Inc. recommended modifying
Alternative 2 by upgrading the existing wastewater treatment
plant to meet' applicable standards,

Ms. Rzepski explained that, after careful consiaeratiﬂv?
EPA is now recommending Alternative 2, with upgrades. 3014 2l
Alternative 2 as now proposed can be implemented faster than - 9
Alternative 3, and should prove equally effective after )
upgrades are completed. If Alternative 2 is found not to be
treating ground water properly, Alternative 3 will be

implemented.



Ann Cardinal, head of the EPA Region III Community
Relations Staff, provided additional information. 1In making
its decision on a remedy for the site, EPA will take into
consideration all public comments received during the comment
period. After a remedy is selected, EPA will publish a notice
in local newspapers explaining the remedial action that will be
taken to address ths contaminated ground water.

Ms. Cardinal also explained that, once a remedial
alternative is selected for the Avtex Fibers site, EPA will
enter into negotiations with the PRPs to design and implement
the remedy. She cautioned that it will take some time to begin
actual construction of the remedy; it cannot begin immediately
because it will take some time to design properly.

AR30L230
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A.

IIT. PUBLIC MEETING COMMENTS

Recomended A]_ternative 4 .

1. One questioner asked whethet either Alternative 2 or 3

' represents a state-of-~-the-art treatment technology
that can be relied upon to function properly. She
also asked who will determine the effectiveness of the

continue.

EPA Response: The treatment technology that will be
implemented under Alternative 2, as amended, is the
recommended method té treat viscose waste. If the
existing wastewater treatment plant, after being
upgraded, cannot comply with its State discharge
permit, Alternative '2'will be terminated and be
replaced by Alternative 3. Thus, a3 new wastewater
treatment plant will be constructed. EPA will work
closely with the State to determine the upgraded
plant's effectiveness, and the permit under which the .
plant will be operating will be issued by the State. °
The State will help to determine the techrnical and
economic feasibility of the plant‘'s operation.

" The wastewater treatment plant will continue to
operate until the contaminated ground ‘water 1is cleaned
up; at this time it'is- 1mpossib1e to determine how
long that will be.:h_

2. A comminity reszident requested information on the
locations of the ground-water monitoring wells
installed during the RI/FS, and asked whether they
will continue to operate during the Remedial Design
and Remedial Action, He specifically asked if ground

Shenandoah River.,ﬁ pot |
EPA Response: The' locations of the monitoring wells
are indicated on the map distributed at the meeting
(see Attachment 1). These wells are located on both
the east and west sides of the river. The wells will
continue to operate throughout the remedial action
until ground water reaches target levels.

3. A meeting attendee ;sked whether EPA will moniter
neighboring "clean® areas during pumping to deternmine
whether removing large ‘amounts of water will é%él
contaminate those areas, or whether pumping in3(¥h
contaminated ground water into the Shenandoah River.

EPA Response: The dynamics of the pumping will make

it dlmost impossible to disperse contaminated grow

water into areas that are currently clean. Ground
-



water tends to flow from higher to lower levels.
Because of the pumping action, which will extract
large amounts of water, ground water near the pumping
well will be at a lower level than the surrounding
areas. Thus, the pumping would tend to pull cleaner
water toward the contaminated arsas and dilute the
substances present, rather than force contamination
toward purer areas. Pumping tests have indicated that
this will occur and EPA is confident that that pumping
will not further disseminate contaminants.

Similarly, tests have shown that it is unlikely that
contaminated ground water will be forced into the
Shenandoah River by the pumping. Some minor leakage
may occur from the river to the ground water; however,
because the river-water quality is higher than the
water in the plume, this would improve the quality of
the ground water rather than further degrade it.

4, The same attendee asked how deep the ground-.ster
pumping wells will be; how EPA will dispose of the
treated ground water; and whether EPA will install
additional monitoring wells during tha Remedial
Action,

EPA Response: The wells used to pump ground water

" will be 150-175 feet deep. After treatment is
completed, the water will be discharged into the
Shenandoah River., At this time, EPA is in the process
of determining whether to drill more ground-water
monitoring wells, although the existing wells hava
functioned adegquately for nearly two years.

5. The same individual then asked whether Geraghty &
Miller, who performed the RI/FS, will conduct the
Remedial Design and Remedial Action at the Avtex site.

EPA Responsa: The decision of a Remedial Design and
Remedial Action contractor will be made by the PRPs.
EPA does not yet know which f£irm will be used.

5. One individual asked what role the Virginia State
Water Control Board will have in monitoring tha
wastewater treatment plant.

EPA Responsa: The Water Control Board will set the

discharge limits that the plant must meet. The Water

Control Board, using State personngl, will also

monitor the plant's discharge levels. -
AR30L232

B. Costs of Remedial Action
1. Ona attendee pointed out that Alternative 2, if

salected, will require approximately $10.2 millig
implement according to the PRAP cost estimates. He
4
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c.

asked EPA to explain'how much of this money will be
spent during the first two to three years of the
remedy, and how much will be required@ thereafter.  He

" also stated that reports in the information repository
.indicate that approximately 40 percent, or $4 million,
will be used dQuring the two to three years for starct

up and the remaining 35.2 million in later years.

EPA Response: The estimated cost for Alternative 2,
as shown in the PRAP Addendum, is now $9.1 millioen,
representing a difference of approximately $1.1
million from the $10.2 figure originally quoted. At
this time it is not possible to state precisely how
much money will be spent on the remedy during its
first years of operation. After the existing
wastewater treatment plant is upgraded to comply with
applicable treatment standards, most of the remainder
of the money will be used for operation and
maintenance of the . plant.

. Reports on file in the ‘information repository do

estimate that roughly 40 percent of the remedial
implementation funds will be spent dQuring the first
two or three years of the .remedy, with the remainder
being used throughout the life of the c¢leanup action.
These figures, and those shown in the PRAP, are
estimates of present-worth costs in today's dollars,
Actual costs are likely. to vary depending on numerous
factors such as inflation.

Another meeting attendee asked whether Avtex Fibers,
Inc. will be expected to bear the entire cost of the
remedial action itsel!. or whether other firms will

" share them.

EPA Response:. Thatuis still to be dete:mined. There

‘are currently two signatories to the Administrative

Order under which the RI/FS was conducted: Avtex
Fibers, Inc., and FMC Corporation. That agreement,
however, covered only the investigation and planning
phase of site response. There will be 2 second round
of negotiations with the PRPs to determine whether
the{ will pay for the Remedial Design and Remedial
Action.

General Questions

1.

. One County resideﬁt@iSKQd whether EPA has investigated

or plans to investigate reports of Dupont's disposal '
of wastes into the city ‘sewer system, AR30LZ 5 3

EPA Response: It is likely that any disposal ¢

wastes into the City sewer system would primari

affect the Shenandoah River. Operable Unit 1,

is the subject of this public comment period, dezls
7



only with ground-water contamination, not with the
river. 1In addition, Superfund cannot address problems
associated with discharging substances into permitted
municipal treatment plants; problems of this type are
regulated under other laws.

A meeting participant asked whether public comments
received during the comment period will be considered
when EPA selects the remedy.

EPA Response: All comments that EPA receives during
the designated public comment period are reviewed and
considered equally in EPA decisionmaking. Only EPA
and State comments receive added emphasis. After the
public comment period is completed, all comments will
be summarized in a document called a Responsiveness
Summary, which will be attached to the decision
document for the Avtex site.

One attendee read into the meeting minutes a prepared
statement that voiced dissatisfaction with all of the
alternatives considered for the Avtex site. She cited.
environmental problems reportedly caused by Avtex

" Fibers, Inc., especially air emissions and dumping

wastes into the river, and stated that she would like
the plant to be closed.

EPA Response: EPA is sometimes in the position of
improving the environment without closing important
economic resources. It will take many millions of
dollars for EPA t0o clean up the environment;
environmental problems have taken years to create and
they will take years to clean up. Thus, EPA must
proceed in a step-wise fashion. Although EPA has more
than $8 billion to clean up abandoned hazardous waste
sites, it will actually take many times that amount to
address just the sites that are known. EPA is
required by necessity and by law to conserve ths Trust
Fund as much as possible. It must work with
economically viable industries, such as Avtez,
toinvestigate and clean up the probhlems that they have
helped to creats. Avtex is cooperating with EPA to
address the contamination present.

Several attendees voiced their concarn about genaral
environmental problems and attitudes. Ona stated that
EPA is not generally conplying with the Rational
Environmental Protection Act (NEPA), which i3 a law
passed to protect, preserve, and restore tqgg{lgohzsu
environment. Another stated that tha RNatio

Pollution Discharge Elimination System (NPDES)
permitting process, under which the Avtex wastewater
treatment plant will operate, is a license to polluta.
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EPA Response: NEPA is a goal toward which EPA sftives.
The U.S. has progressively tried to address different

. environmental problems with the Successive passage of the

Clean Air Act in 1970, the Clean Water Act in 1972, the
Resource Conservation and Recovery Act in 1976, and
Superfund in 1980. The magnitude of the problems that EPA
must address, however, is large and it is impossible to
succeed completely immediately. It is, therefore,
necessary to institute such programs as NPDES. However,
the purpose of this meeting is to discuss issues specific
to the Avtex site. These comments are outside the scope of

our current purposes, and will be more appropriately

referred to Congress for consideration.

AR30L255



IV. WRITTEN COMMENTS

A. Citizen Comments

1.

In separate coments, a Rivermont Acres property owner
and a Fiddler's Green property owner expressed concern
over the quality of ground water in the subdivisions.
Ona of thesa residents also indicated that the guality
of the ground water had been poor since 1966.

EPA Response: The Virginia State Water Control Board
in 1982 detected ground-water contamination in private
waells located in the Rivermont Acres subdivision
across the Shenandoah River from Avtex, and requested
that Avtex Fibers, Inc. perform ground-water studies.
Upon completion of these studies, Avtex undertook
measures to address the contamination, measures that
included the purchase of most subdivision properties
and ground-water pumping and treatment. Through the
Virginia State Water Control Board, EPA also became
aware of the ground-water problem in 1982, a problem
that will be addressed and eventually remediated )
through Alternative 2, the preferred alternative. EPA.
records indicate that no wells within the contaminated
plume are being used to provide drinking water.

One resident asked who will be responsible for
enforcing cleanup activities at the Avtex Fibers site.

EPA Response: Once the ROD is signed, negotiations
will begin with the potentially responsible parties
(PRPs) associated with the Avtex Fibers site. EPA
will seek to have the PRPS implement the Remedial
Action. 1If negotiations are successful, EPA would
enter into an agreement with the PRPs. 1If
negotiations are unsuccessful, EPA would either
perform the remedial work itself and then attempt to
recover these costs from the PRPs, or could begin
legal proceedings to force the PRPs to perform all
necessary actions.

A citizen was concerned that only two wells on the

west bank of the Shenandoah River would be used to
monitor ground-water quality on the river's west

side. He was also concerned that no wells further
southwest had been tested, and worried that the
contaminant plume may have migrated past the ridgeline
southwest of Rivermont Acres. He suggested that his
well be sampled along with the other two "elh’RSU'L;ZSE)

EPA Response: EPA will require the monitoring of
ground water on the west side of the river; however,
the number and locations of thess wells has yet to be
determined.

10
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EPA has asked the companies who have entered into the
Administrative Order to sample three additional wells,
which are located southwest of the Rivermont Acres
subdivisgion, for indicator chemicals. These wells are
Rumbers 187, 199, and 201, and were chosen because of
their location along. the bedrock and their depth to an
elevation near 430 feet mean sea level. If
contamination has migrated this distance, EPA would
expect to find the .contaminants at or near 430 feet
mean sea level.

Avtex Fihers, Inc. Comments

1.

Avtex Fibers commented that they agree with
Alternative 2 as proposed in the Addendum to the PRAP,
issued on September 14, 1988.

EPA Response. EPA appreciates the concurrence of
Avtex Fibers, Inc. on Alternative 2, the preferred
remedial alternative.“

FMC Issues

1.

"The 'Two-Stage'ProeeSQ‘ is inappropriate.

EPA Response: The Agency has the authority to split
remediation into operable units. Because EPA does not
know the concentratiocns of hazardcus substances which
will remain in the viscose basins after dewatering,
the operable unit approach to this remediation is
sppropriate., EPA hag recommended the pumping and
treating of ground water and basin fluids, After that
has been completed, the toxicity of the viscose basins
will be determined.

The comment by FMC. that they have proposed capping the
basins during the Qewatering process is in error.
Page 4-14 of the FS Report dated August 26, 1988,

.. states, "After dewatering, a 2 to 4 foot soil cap

would be placed on top of the basins." ' The statement
by the commentor that.a soil cap be placed on the
viscose basins during the dewatering is not
acceptable, since this suggests leaving the dewatered
viscose waste in place without treating the remaining
hazardous waste.

Furthermore. data 1n the RI are not sufficient to
support the conclusion-that the concentrations of
hazardous substances in the viscose basing will
decrease significantly with time, and that tmaqu_}zf‘-]?
concentrations of these substances remaining™a. oo
dewatering will not present a significant threat to
human health and -the environment.




FMC was given notice during an August 19, 1988,
meating with EPA, and by a letter dated August 23,
1988, confirming the substance of that meeting, that
it was necessary to obtain additional information
ahout the hazardous substances in the viscose basins
and effective treatment methods for the viscose basin
materials after dewatering.

The PRAP may mischaracterize FMC's responsibilities.

EPA Response: The FS Report submitted to EPA by Avtex
Fibers, Inc. and FMC Corporation on August 26, 1988,
proposed modifying and upgrading the existing
wastewater treatment plant (WWTP). On page B-1ll, it
states, "The existing plant must be modified to.attain
compliance with existing and@ future NPDES permits...
General maintenance and upgrading of the aeration
basins and clarifiers would also increase the removal
efficiency of the existing WWIP." Also on page B-15

of the FS Report, $1 million has been estimated for
modifications to the existing WWTP. Therefore, it is.
not misleading to state in the Addendum to the PRAP .
that Avtex Fibers, Inc. and@ FMC Corporation proposed -
updating the existing plant.

Based on the cost estimates for the Remedial Action
presented in the FS Report, it was considered more
cost-effective to bring the existing WWTP into
compliance with existing and future NPDES permit
requirements. Therefore, upgrading and modifying the
existing plant remains a viable option as opposed to
constructing a new package plant to treat the
recovered ground water and basin fluids.

The companies also propesed in the FS Report that the
package plant should be considered as a contingency,
should the proposed modifications to the existing
plant be found infeasible or if, based on bench-scals
and/or pilot studies, it is latar determined that the
axisting WWTP cannot adaquately treat the liquids.
EPA agreed with the approach presented in the FS
Report and modified the PRAP accordingly.

Tha NPDES contingency cannot be open-ended.

EPA Responsae: As presented in the FS Report submitted
by Avtex Fibers, Inc. and FMC Corporation, upgrades to
the existing WWTP are considered part of the remedial
action. EPA takes no position as to the apportionqtﬁq3g_}2 8
of liability of costs for remediation associated wi
the existing WWTP. Under CERCLA, each of the PRPs may N’
be jointly and severably liable for implementing the
selected remedy and for the cost thereof. Absent ~*
showing a divisible injury, EPA takes no position
the allocation of liability among PRPs.
12
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Joinder of PRPs.

EPA Response: EPA 1s evaluatinq the information
provided by FMC Corporstion concerning additional
responsible parties and, where appropriate, will issue
notice letters to these parties. EPA welcomes all
information concerning other parties that may be PRPs
at the Avtex Fibers site.

Other Issues Not Approptiife to Superfund

Other issues raised in writing during the public comment
period, but which could not be addressed under Superfund,
included the following:

. Dikes built and installed by Avtex along tﬁe
Shenandoah River across from the Fiddler's Green
subdivision;

. Fiddler's Green and Rivermont Acres subdivision
settlements, transactions, and negotiations with.
Avtex Fibers, Inc.;

- Operations internal to the Avtex Fibers facility,

including pensions and benefits;

. The installation of a sewer line through the
Fiddler's Green subdivision; and

. The the removal of top s0il from Fiddler's Green
lots.’

Superfund is designed to address past hazardous waste
disposal and handling practices that have resulted in
proven or potential environmental problems. It does
not provide the authority to respond to current waste
production nor to activities that are internal to
currently operating facilities. Hazardous waste that
iz being produced today is regulated under the
Resource Conservation and Recovery Act (RCRA).

AR30L239
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ATTACHMENT 1

( #*° ™, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
; AN } REGION Wi
m ‘ 841 Chestnut Bullding
. ,.,«-‘, Phitadaiphia, Pennsyivania 19107
Avtax Fibers,Inc.
Superfund Site
Public Meeting
Wednesday, September 14, 1988
Agenda
—- Opening Remarks Colleen Leyden, EPA
Superfund Discussion Superfund Community Relations Coordinator
Technical Presentation Ruth Rzepski, EPA
Enforcement Project Manager
( ; N
Questions and Answers
Closing Remarks Colleen Leyden

Attending Experts

E.Ann Cardinal, EPA
Supsrfund Community Relaticns Coordinator

?
Bruce Mulholt, EPA
Toxicologist

James Adams, Remadial Design/Remedial Action Supervisor ﬁ P\ 3 G L 2 6 0
Virginia Department of Waste Management
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f“’ "oy, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

{ " o REGION I
: (MJ " 841 Chestnut Building
| % Philadeiphia. Pennsylvania 19107

AVTEX FIBERS SUPERFUND SITE

FRONT ROYAL, VIRGINIA

The Avtex Fibers, Inc. site is an lctivn synthetxc manufaceuring facilitcy
located on Kendrick Lane in Front Royal, Virginia. The facility occupies .
approximately 440 acres, includes 23 unlined basins, and is situated along
the South Fork of the Shenandoah Rivcr.

Avtex Fibers has bocn in operation lince 1940. when Amarican Viscoss opened
the first rayon production plant there.  Subsaguently,, the site was sold to.
FMC Corporation in 1963, and to its present owner, Avtex Fibers, Inc., in
1976. Rayon fibars have been in constant production at the site since its
opening, polyester was produced between . 1970 and 1977, and polypropylene
has been produced since 1985. L

Wastes disposed at the site are byprodﬁé%s of the rayon production process
and include scdium cellulose viscoss, zinc-hyd:exxde sludge and carbon disulfids,

a constituent of vxs:ose waste.

Il
f‘

The Avtex Fibers site was proposed to the ‘National Priorities List (NPL)
in October, 1984 and was added to the list in 1986. The NPL is the list

~ of hazardous waste sites eligible to receive Federal, long-term, cleanup

funds under the Comprehensive Environmental Response, Compensaticn and
Liability Act, enacted by Congress in 1980 and commonly known as Superfund.

‘ R e oo
Superfund is designed to address past hazardous waste disposal and handling
practices that have resulted in proven 'or potential problems. It dces not
provide the authority to rzespond to current waste production nor to activities
that are internal to currently opcratinq !acilitial'

o A _:q:'.. ‘
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THE FOLLOWING TABLE CONTAINS THE PROPOSED CLEANUP GOALS FOR AQUIFER

RESTORATION. THESE LEVELS ARE BASED ON VALUES DER!VED FROM THE FOLLOWING:

MCLs FRQM THE FEDERAL DRINKING WATER STANDARDS, EPA REFERENCE DOSE-BASED

WATER LIMITS FEDERAL WATER QUALITY CRITERIA AND VIRGINI!A DRINKING WATER

STANDARDS.

THESE CLEANUP GOALS ARE BASED ON 'IDENTIFY ING THE AQUIFER OF CONCERN AS

EQUIVALENT TO A CLASS 11 AQUIFER. “'A CLASS 11 AQUIFER MEANS THE AQUIFER

IS CURRENTLY USED OR HAS THE POTENTIAL TO BE USED AS A DRINKING WATER

SOURCE.

PARAMETER
CARBON DISULFIOE
HYDROGEN SULFIOE
PHENOL 1CS$
LEAD
ARSENIC

. - CADMIUM

CLEANUP GOAL (mg/1)

0.7
TEO*
0.3

0.05
0.05
TBO*

*TBO = CLEANUP GOAL WILL BE ESTABLISHED AFTER FURTHER CHARACTERIZATION OF

BACKGROUND QUAL ITY CONDITIONS.

AR304263



ATTACHMENT 2

Superfund Update

SEPA
Region 3

Avtex Fibers Site

Front Royal, Virginia

August 1988

PROPOSED REMEDIAL ACTION PLAN

Purpose of the Proposed Plan

This proposed remedial action plan
(Proposed Plan, or PRAP) describes the
preferred alternative for addressing ground-
water contamination at the Avtex Fibers, Inc,
Superfund site in Front Royal, Warren
County, Virginia. This action is considered
to be Operable Unit 1 in a two-step procass
to clean up the Avtex site. Tha United
States Environmental Protection Agency
(EPA) has recently complsted review of a
Remedial investigation (RI) and Feasibility
Study (FS) conducted by Geraghty & Miller,
Inc. under an Administrative Order between
Avtex Fibers, Inc., FMC Corporation, and
EPA. The R! report charactarizes the natura
and extent of contamination present at the
site; the FS report describes how various
cleanup technologies that may address site
contamination were developed, evaluated,
and screoned. The preferred altamative Iis
based primarily on the Rl and FS
documents.

This Proposed Plan is being distributed in
order to solicit public comment regarding
the most acceptable method for addressing
the ground-water contamination prasent at
the Avtex Fibers site, Operabls Unit 1. The
fact shest begins with a brisf history of the
Avtex Fibers sits, describes the purposs of
the Supertund program, and outlines the
findings of the RI. It also summarizes project
objectives, the alternatives considered for
Oparabla Unit 1 at the sits,

the preferred alternative and the rationale
for its designation. Finally, the fact sheet
expiains community relctions during the
remedy selection process and lists sources
for further information. '

Site Description and Background

The Avtex Fibers, Inc. site is an active
synthetic fibars manufacturing facility that is
located at 1169 Kendrick Lane, in Front
Royal, Virginia. Situated along the east
bank of the South Fork of the Shenandoah
River, the facility occupies approximately
440 acres, 60 of which are under roof, and
includes 23 uniined waste disposal
structures. ln addition to the rivar, the site is
surrounded to the south, east, and
northwest by residential areas.
Approximately 1,300 people live within one
mile of the sita.

The Avtex Fibers site has been in oparation
since 1840, when Amarican Viscose
opened the first rayon production plant
there. Subsequently, the sita was sold to
FMC Comoration in 1963, and to its present
owner, Aviex Fibars, Inc., in 1978. Rayon
fibers have been in constant production at
the site sinca its opaning; polyester was
made there between 1970 and 1977, and

polypropylens has been produ ing
1985, ﬁeﬁ 3 502 oh

Wastes disposed at the site are byproducts
of the rayon production process, which

e
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generates two major products: sodium
cellulose viscose, and zinc-hydroxide

(sulfate) sludge. Betwsen 1840 and 1983,

approximately 14 million cuble feet of waste
viscose was disposed in 11 uniined surface

impoundments (basins) on site. After 1983 -
disposal in the basins ceassd and the liquid
viscose was treated in the wastewater - -~
treatment plant (WWTP) located on the site.

Sludge was disposed in seven unlined

basins, which cover approximately 85 acres. -

In addition to the 18 viscose and sludge
basins, fly-ash (material removed from - .

incinerator exhaust by air-poliution contro! -
devices) and boiler-house solids have been

disposed in five other surface
impoundments. '

In 1982, carbon disulfide, a constituent of
viscose waste, was identified in private
wells located in a subdivision across the

Shenandoah River from Avtex. The Virginia -

State Water Control Board requested that
Avtex perform a ground-water study. After
the investigations were completed, the

company undertook measures to address

the contamination, including purchase of
subdivision properties and ground-water
pumping and treatment.

EPA proposed the Aviex Fibers site onthe -

EPA Suparfund National Priorities List
{NPL), the list of hazardous waste sites
eligible to recelve Federal long-term
cleanup funds, In October 1984. Avtex

Fibers, Inc. and EPA in 1986 entered intc an : -
Administrative Order to conduct an RUFS at - =

the site; this Order was amended in 1988 to

include FMC Corporation as a respondent. :1

The purpose of the RUFS was o define the
nature and extent of contamination at the -

site, determine any potantial threat posed, - e

and éevaluate possible cleanup alternatives

for the shte. Work was begun in 1886. The =
Virginia Department of Waste Management

is the support agency in this action.
Purpose of the Superfund Program

The Comprehensive Em)lronmenta!
Responsg, Compensation, and Liabllity Act

was enacted In 1880. The law provided
broad Federal authority and money to

2

respond 1o releases or threats of releases
that could endanger human health or the
environment, Superfund Is designed to
address past hazardous waste disposal and
handling practices that have resulted In
proven or potential problems. it does not
provide the authority to respond to current
waste production nor to activities that are
intemal to currently operating facllities.
Hazardous waste that is being produced

today is regulated under a separate statute,

the Resource Conservation and Recovery
Act (RCRA). -

The U.S. EPA has the primary responsibility

for managing activities under Supertund,
although numerous other parties are
involved with a response. Each cleanup
action must be designed to respond to the
unique conditions of & specific hazardous
waste site; each response is a coordinated
effort of federal, state, and iocal .

governments, private industry, and citizens. .

EPA makes every effort to encourage those
responsible for creating the problem to
conduct or pay for the cleanup by .
negotiating with the potentially responsible
parties (PRP's) and using the anforcement
authorities in the Superfund law., The
Superfund program is based on the
principle that "the peliuter pays.” EPA glso
involves state governments In all phases of
response. The Agency provides & number
of opportunities to states to review and
comment on documents, become involved
In long-term pianning, and participate in
negotiations with PRP's. States also may
assume the lead role in managing cleanup
activities. N :

Findings of the Remedial

investigation

N The Ri conducted at the Aviex Flbérs site .
o gxamined the varicus site environmental

media at the site, including the ground water
and the viscose basins. Major findings and

1 conclusions of the Ri were as follows:

e Ground-water analyse%gaglﬁ'l%ta 0

(CERCLA), commonly known as Superfund,

a narrow band, or piume, of ground-
water contamination composed of
carbon disulfides, suifides, phenols,



and cadmium is present on the site. . Carbon disulfide, arsenic, sulfida, ~/

This plume appears to be caused by cadmiurmn, phenols, and lead are the
leaching of viscoss waste from substances of primary concarn in
Viscose Basins 9, 10, and 11, the ground water.

Because the constituents detected

are the same as or similar to those Remedial Objectives

found in wells on the western bank
of the Shenandoah River, the plume The remedial-action objectives for the Avtex

is interpreted to extend from Basins Fibers site address ground-water
9, 10, and 11 across the river. managemsant and interim source control for

’ the protection of human health, public
A narrowsr band of arsenic exists welfars, and the environment. The remedial
within the area of ground-water action selected for the Avtex facility will
contaminated by disulfides and satisfy the following primary objectives:
phenols. This appears to have .
been caused by the interactionot = Eliminate the potential for dermal
the leachate from the viscose basins contact or ingestion of waste material
and their surrounding barms, or
protective embankments, that are . Reduce or eliminate the infiltration of
composed of clay with a fty-ash the basin liquids to the ground water
core.

. Manage the migration of

Viscose Basins 8, 10, and 11 contaminated ground water from tho .
contain significantly higher site *
concantrations of carbon disulfide e
than Basins 1, 2, 3, and 7. Whereas . Remadiate, or clean up, S
liquid and solids from Basins 1, 2, 3, contaminated ground water to
and 7 show disulfide levels of less acceptabls heaith levsis.

than 1.5 parts par million (ppm) and :
3 ppm, respectively, liquid and solid Each of the alternatives considered for the

samples from Basins 9, 10, and 11 first operable unit implemented at the site
contain concentrations of up to was evaluated against these objectives.
3,500 ppm and 20,000 ppm,
respectively. Summary of Remedial Alternatives
Constituents datected at the Avtex Three remedial alternatives were identified
site include arsenie, cadmium, as possibla response actions to address the
carbon, lead, disulfide, chlorine, contaminated ground water at the Avtex
iron, sultate, sulfide, and zinc. Fibers site, Operable Unit 1. This operable
Release of thesa substances Is due unit is the first of two planned to addrass the
primarily to precipitation infiltration full extant of contamination at the site. It will
and leaching of the viscosa. focus on eliminating ground-water
contamination and on implsmenting intarim
Potentlal exposure pathways to remedial measures to prevent further
chemicals present on sits are wastes from being released from Viscose
dermal (skin) contact with viscose Basins 9, 10, and 11. Interim remedial
waste, ground water, or surtace measures include basin dewatering.
water; ingestion of ground water;
and inhalation. Most of the Once EPA has fully evaluated the ef
exposure pathways are of limited dewatering the waste viscose basia
access. As aresult, chamical- the toxicity of the wasta, a second 8 R3042 6 6
based health risks are within " unit will ba selected to undertake fir...
acceptable ranges. remeadial actions for the viscose basins. It

will first ba necessary to implement the
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Interim measure of basin dewatering before
any of the permanent remedies evaluated in

‘the Draft FS report can be selected. Thisls

becauss the total reduction In toxicity that

will be brought about by dewatering and - -
natyral disulfide degradation can only-be .
estimated at this tme. EPA, therefore,is |
recommending that the decision of the ﬂnal -
preferred alternative be deferred until the - .
toxicity of the dewatered waste can be
evaluated and verified.

Each of the three alternatives for Operable .
Unit 1 Is briefly summarized below.

Aternative 1 - o Ei. .E

This altematwe meets the requurements of
the National Contingency Plan. The

purpose of including a no-action aftematlve f:

is to provide a basis tor comparing existing

site conditions with those resulting from the .

implementation of the other proposed
alternatives. Under the no-action

altemative, no measures will be takento .

address greund-water contamination -
migration pathways. The two major
components of this aiternative are -

Instaliation of a security fence, including its
annual maintenance, and quarterly ground-

water monitoring.

The Present Worth Cost of Altemaﬁve 1 Is

$603,000.

This alternative inveives the extraction of
contaminated ground water from wells Pw- '
1, -2, and -3 and the dewatering and o
collaction of liquids frém Viscoss Basing 9,

10, and 11. The recovered liquids would be '

treated in the existing WWTP, following
pretreatment to reduce their erganic
chemical content. Ground-water monitoring
will ensure that the ground-water recovery
system is operating as designed.

Following the construction of the
pretreatment units, the removal of the llquids
from the viscose basins should be
completed in approximately two years,
based on the present estimated liquid- -
recovery rate of 50 gallons per minute
(gpm). Basin dewatering will continue untit
the final remedial action tor the viscose
waste basins is decided.- Ground-water
recovery will continue until ground-water
cleanup leveis are reached.

The Present Worth Cost of Altemative 2 i
$7,080,000.

This alternative also requires the same
remedial measures tor the ground water
and the same interim remedial measures of ,
viscose basin dewatering as Alternative 2. -
The key difference between Altemnatives 2
and 3 is the wastewater treatment system
that will be used for the treatment of the
recovered fluids. Alternative 3 requires the
construction of 2 new WWTP. This new
plant will use a conventional activated-
sludge process.

" The removal of the viscose basin liquids

should be compieted in two years following
completion of construction of the WWTP,

. The Present Worth Cost of Alternative 3 is

$10,212,000.

" Preferred Alternative and Ratlonale
., for Selection

% After careful consideration of the

. alternatives, EPA recommends that

. Alternative 3, Ground-Water Recovery,

. Basin Dewatering with Treatment in & New’

- WWTP, be implemented. The rationale for’

“ gelection of Alternative 3 is as follows :

Although Altemative 2 cdb beU i 26 7
implemented more quickly, the - )

existing WWTP has notbeenin
compliance with the water



interim maasure of basin dewatering before
any of the pormanent romedies evaluated in
the Draft FS report can ba selected. Thisis
because the total reduction in toxicity that
will be brought about by dewatering and
natural disulfide degradation can only be
estimated at this ime. EPA, thersfore, Iis
recornmeanding that the dacision ot the finat
preferred alternative be deferred until the
toxicity of the dewatered waste can be
evaiuated and verified.

Each of the three altematives for Oparable
Unit 1 is briefly summarized below.

Alternative 1 - No Action with Site Secycdty
This alternative meets the requirements of
the National Contingency Plan. The
purpose of including a no-action alternative
is to provide a basis for comparing existing
site conditions with these resulting from the
implemantation. of the other proposad
alternatives. Undar the no-action
altemative, no measures will be takan to
address: ground-water contamination
migration pathways. The two major
components of this alternative are

= - Installation of a security fence, including its
~ +~annual malntenance' ag_dquaneriy ground-

The Presant Worth Cost of Alternative 1 is
$603,000.

This a]temative lmro!ves placing a security
fence around Viscose Basins 8, 10, and 11.
In addition, it includes the extraction of
contaminated ground water from wells PW-
1, -2, and -3 and the dewatering and
collaction of liquids from Viscose Basins 9,
10, and 11. The recovered liquids would
be treatad In the existing WWTP, following
pretreatment to reduce their organic
chemical content. Ground-water monitoring
will ensure that the ground-water recovery
system is operating as designed.

Following the construction of the
protreatmant units, the removal of the liquids
from the viscose basins should ba
completad in approximately two years,
based on the present estimated liquid-
recovery rate of 50 gallons per minute
(gpm). Basin dewatering will continue until
the final remedial action for the viscose
waste basins is decided. Ground-water
racovery will continue until ground-water
cleanup levels are reached.

The Presant Worth Cost of Alternative 2 is
$7.,080,000.

Alternative 3 - Restrict Access, Ground-
Wwater Recovery, Basin Dewatering with
Treatment in Package (New) WWTP

This alternative also includes constructing a

fence and requires the same remedial
measures for the ground water and the

same interim reamedial measures of viscose |

basin dewatering as Alternative 2. The key
difference between Altarnatives2and 3 is

the wastewater treatment system that will be-.
used for the treatment of the recovered . -

fluids. Altemative 3 requires the ,
construction of a new WWTP, Thisnew -
plant will use a conventional activated-
sludge process.

The removal of the viscose basin liquids
should be completed in two years following
complation of construction of the WWTP,

The Presant Worth Cost of Alternatlva 3is
$10,212,000.

Preferred Alternative and Ratlonals
for Selection _

Aftar careful consideration of the
alternatives, EPA recommaends that
Alternative 3, Restrict Access, Ground-
Water Recovery, Basin Dewatering with
Treatment in 2 New WWTP, ba
implemanted. The rationals for selection of
Altemative 3 is as follows :

Although Attsrnative 2'cBulitbe: 2 6 8

implemented mors quickly, the
existing WWTP has not been in
compliance with the water

~r
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discharge permit that was issued by .

the Virginia State Water Control
Board. Because the facility has not
functioned properly in the last year
and Is currently in violation of its '
permit, EPA does not recommend
that the racovered waste fluids and
ground water be treated in the _
existing WWTP.

The criteria used to evaluate the
alternatives for this operable unit
include etfectiveness,
implementability, and cost-

remedial measures included in

Alternative 3 will maet all of EPA's

remedial objectives for Operable

Unit 1. As combined actions they —

will minimize direct contact with the

viscose basins, reduce the volume of .

infiltration of the basin liquids to

grOund water, manage the migration . .. -

of the plume of contamination, and

begin o remediate the ground water -
to acceptable, health-based levels of

contaminants.

Community Role In the Selection
Process .

EPA relies on public comment to ensure that

the remedial alternatives being evaluated
and selected for each Superfund site are

fully understood and that the concermns of the -

local community have been considered.
Writtan comments on the RI/FS and the
PRAP can be submitted through September
26, 1988, to:

. Ruth Rzepski
Enforcement Project Manager
U.S. Environmenta! Protection
Agency (IHW16)
841 Chestnut Street
Phitadelphia, Pennsylvania 19107,

PR S
E

All public comments wlil be recorded and
responded to In the Responsiveness
Summary section of the Record of Decision
(ROD) for the Aviex Fibers site. AROD s a
legal document prepared by EPA that
describes the selected remedial action(s) for
a Superfund sita. The selection of remedy

" wilt be made after full consideration of all

public comments on the RI/FS and the

. PRAP, and will be documented in the ROD.

. For More lnforrnhtlon

.. If you have any questions or need additional
effectiveness. Together, the above . :
‘.. _you can call this toli-free number, 1-800-
 438-2474, or you can contact:

information concerning the Avitex Fibers site,

Colteen Leyden
Community Relations Coordinator
U.S. EPA, Region Il (3PA00)
B41 Chestnut Street

" Phliadelphia, Pennsylvania -19107 .
(215) 597-8573

Ruth Flzepski
Enforcement Project Manager
U.S. EPA, Reglon Il (3HW16)
841 Chestnut Street.
- Philadelphia, Pennsylvanla 18107
(215) 587-1113.

Copies of the RI/FS and other information
used in the remedy selection process are
part of the Administrative Record for the site,
which is established at the followmg
location:

Samuels Public leraty
538 Villa Avenue

Front Royal, Virginia 22630
(703) 635-31583

Contact: Maria Chilodi.
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MAILING LIST ADDITIONS

To be placed on the mailing list to receive information of the Avtex Fibers, Inc. Site,

please complete this form and mail to:
Colleen Leyden

Community Relations Coardinator, U.S. EPA, Region ITI (3PA00)
841 Chestnut Street, Phitadelphia, Pennsylvania - 19107,

Name

Address

Affiliarion

Telephone
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United States
Environmaental Protection Agency

Region HI
841 Chestnut Street
Philadelphia, PA 19107

Official Busingss
Penalty for Private Use.
$300
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ADDENDUM TO THE AVTEX FIBERS
PROPOSED REMEDIAL ACTION PLAN

Summary of  Remedial Amrnnuvu

~ Three ramedia! glternatives were

identifled &s possible response actions
to address the contaminated ground
water at the Aviex Fibers sits, Oparab!a
Unit 1. This operable unit is the first 6t
two planned to address the full extent of
contamnination at the gite. It will focus en
eliminating ground-water contamination
and on implementing interim remedial
measuras o prevent further wastes from
being released from Viscose Basins 9,
10, and 11. interim remedcial measures
inciude basin dewatering. SR

Once EPA has fully evaluated the effect

- that dewatering the wasts viscose '
“basing has on the toxicity of the waste, 8

sacond operablé unit will be selected to
undertake final remedial actions for the -
viscose basing. it will first be necessary ‘
to implement the interim measure of

_ .- basin dewatsring before any of the=
.-~ permanént-rémedies evaluated in the
" ‘Draft FS report can be selected. Thisls |

because the total reduction in toxicity
that will be brought about by dewatering
and natural dlsulfide degracation can -
only be estimated st this time. EPA,
therefore, is recommending that the
decision of the final prefarred altarnative
be deferred until the taxicity of the
dewatered wasts ¢can be svaluated and
verified.

Each of the three altematives for
Operabla Uk 11 brighy summarized
SlOW.

Afternative 1 - No Action with Site
Sacurity

Thig alternative maets the requiremants
of the National Contingency Plan. The
purpose of including a no-action
alternative is to provikie a basis for
cemparing existing site conditions with

- thosa resu!ting from the implementation

of the other proposed slitematives.
Under the no-action altarnative, no
measuras will be taken to address
ground-water contamination migration
pathways. The two major components of
this alternative are installation of &
sacunity fence, including its annual |
maintenance, and quararty qround-
water monitoring.

The estimated Prasant Worth COst of
Altemative 1 ls $603,000. _

Thig altemnative involves the exiraction of -
contaminated ground water from wells
PW-1, -2, and:-3 and the dewatering and
collection ot liquids from Viscose Basins
.10, and 11,  The recovered liquids
would be treated in the
upgraded,existing WWTP, following
pretreatment to reduce their organic
chemical content. Ground-water
monitoring will ensure that the ground-
watar recovery system is opemttng as
dasigned. .

Following the construction ot the
upgrades-and pretraatment units, the
removal of the liquids from the viscose
basins shou!d be compieted in
approximately two years, basedonthe
presant estimated liquid-recovery rats of
50 gallons par minute (gpm). Basin
dewatering will continue until the final
remedial gction for tha viscose waste
basing Is decided. Ground-water
recovary will continue until ground-watar
cleanup levels are reached,
5R3Uh27l

The estimated Prasent Worth Cost of

~ Altsmative 2 1s $9,122,000.
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Basin Dewatering with Treatment in
- Packags (New) WWTP

This altamative also requiras the same
ramedial measures for the ground watar
and the same interim remedial
msasures of viscose basin dewatering
as Alternative 2. The kay difference
between Altamatives 2 and 3 is the
wastewater treatment systam that will be
usad for the treatment of the recovered

fluids. Alternative 3 requires the
construction of a new WWTP. This new
ptant will use a conventional activated-

sludge process.

The ramoval of the viscosae basin liquids
should be completer in two years
following completion of construction of
the WWTP.

The estimated Prasent Worth Cost of
Altamative 3 Is $15,421,000.

Preferred Alternative and
Rationale for Selection

New information has becoma available
since the raelease of the PRAP for the
Avtex Fibers site on August 27, 1988,
Avtex Fibers, Inc, and FMC Corporation
have proposed modifying or upgrading
the existing WWTP so that it can attain
and maintain compliance with the
National Poltution Discharge Ellmination
Systam (NPDES) Parmit requirements.

Pr&ﬂwuy. EPA had recommended

Altemative 3, which would have required

the construction of a package (new)
WWTP to treat ground water and basin
fluids, After careful reconsideration of
Altemative 2 as now proposed,
Altemative 2 Is now the prefarred
alternative. The implementation of
Altarnative 2, however, will be
contingent on the ability of the existing
plant to attain NPDES compilance and
properly traat the recovered liquids.

If Alternative 2 cannot be implemented
sugcasgtully. Alternative 3 will then be
initlated,

The criteria used to evaluate the
alternatives for the operable unit include
eltactivenass, impiementability, and
cost-affectivenas. Together, the above
remedial measures included in
Altarnative 2 will meet ali of EPA's
ramedial objaectives for Operable Unit 1.
As combined actions they will minimize
diract contact with the viscosa basins,
reduce the volume of infiltration of tha
basin liquids to ground water, manage
tha migration of the plume of ~
contamination, and begin to remediate
the ground water to acceptable, health-
based lavels of contaminants.
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